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Description

[0001] The present invention relates to a laminated
ink jet recording head that is formed by laminating at
least a first cover member, a spacer, and a second cover
member and that is fixed to a passage unit having nozzle
openings and common ink chambers, the first cover
member having piezoelectric vibrators fixed to a surface
thereof, the spacer forming pressure generating cham-
bers therein, the second cover member having commu-
nicating holes communicating with the common ink
chambers and a nozzle plate.

[0002] Using ink droplets to form dots on a recording
medium, ink jet recording heads can implement ex-
tremely high resolution printing by reducing the size of
each ink droplet. However, in order to print data efficient-
ly, the number of nozzle openings must be increased,
and when piezoelectric vibrators are used as an ink
droplet jetting source, the downsizing of the piezoelec-
tric vibrators is an essential consideration.

[0003] By the way, an ink jet recording head using
flexural vibration as an actuator, the actuator unit, which
includes a first cover member having piezoelectric vi-
brators fixed to a surface thereof, a pressure generating
chamber forming board forming pressure generating
chambers, and a second cover member, can be made
of ceramics. As a result, no adhesive is required to bond
these members to one another. On the other hand, a
passage unit that supplies ink to the actuator unit and
jets the ink pressured by the pressure generating cham-
bers in the form of ink droplets must have a number of
nozzle openings, each being formed with high accuracy
to a diameter of about several tens of um. As a result,
a thin plate made of metal is usually used and is bonded
to the actuator unit through an adhesive.

[0004] However, if the nozzle openings are pitched at
a small interval, e.g., at an interval of about 210 um, a
bonding area becomes extremely narrow. As a result,
the nozzle openings are clogged due to the adhesive
flowing into the nozzle openings and ink leakage occurs,
which in turn has caused the problem of impaired ink
jetting performance.

[0005] In GB 2 182 611 a laminated impulse jet print
head is disclosed which comprises a plurality of super-
posed, contiguous plates including a nozzle plate with
nozzles for ejecting ink droplets, a channel plate com-
prising chambers which communicate with an ink supply
and the nozzles, a diaphragm plate overlying the chan-
nel plate and having transducers thereon for pressuriz-
ing the ink in each of the chambers. The nozzles, the
chambers and the transducers are arranged in one or
more lines.

[0006] JP 9150508 discloses an ink jet type head
which shows reduced interference between adjacent
nozzles. The ink jet type head comprises a channel
forming member wherein a plurality of parallel stripe
channels are provided. On one end of each channel the
channels are integrally communicating with a common
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ink chamber which supplies ink. Furthermore, a plurality
of nozzles for allowing the ink to be ejected, a diaphragm
applied to the channel forming member and a plurality
of piezoelectric elements for pressurizing the ink are
provided. The nozzles are arranged in zigzag along two
rows.

[0007] The present invention has been made in view
of the aforementioned problem and it is therefore an ob-
ject of the present invention to provide a novel laminated
ink jet recording head that has an increased bonding ar-
ea in the vicinity of nozzle openings that are pitched at
a high density.

[0008] To solve this object the present invention pro-
vides a laminated ink jet recording head as specified in
claim 1.

[0009] Preferred embodiments of the invention are
described in the subclaims.

[0010] However, it should be noted that the claims are
only a first non-limiting approach for defining the inven-
tion in general terms.

[0011] To summarize up, to overcome the aforemen-
tioned problem, the presentinvention is applied to a lam-
inated ink jet recording head comprising: (A) an actuator
unit including: pressure generating chambers for pres-
surizing an ink; and piezoelectric vibrators arranged on
the pressure generating chambers; the piezoelectric vi-
brators expanding and contracting the pressure gener-
ating chambers to jet the ink in the pressure generating
chambers; and (B) a passage unit bonded to the actu-
ator unit, including: ink supply ports for supplying the ink
to the pressure generating chambers of the actuator
unit; and nozzle openings for jetting out the ink; wherein
the ink supply ports, pressure generating chambers and
nozzle openings are communicated by communicating
holes provided in the actuator and passage units, the
nozzle openings are formed so as to stagger, and the
pressure generating chamber, communicating hole, and
ink supply port are arranged at uniform positions relative
to one another with respect to the pressure generating
chamber so as to match a mode of arraying of the nozzle
openings.

[0012] The bonding area is increased by shifting the
positions of the nozzle openings and the ink supply
ports, whose diameter is particularly small, in the axial
direction of the pressure generating chambers. In addi-
tion, distortions derived from the boring of these nozzle
openings and ink supply ports are scattered.

[0013] Further features and advantages of the inven-
tion will now be described with reference to the accom-
panying drawings, in which:

Fig. 1is a sectional view of an ink jet recording head,
which is an embodiment of the invention, showing
a section close to pressure generating chambers in
enlarged form;

Fig. 2 is a diagram showing a positional relationship
among pressure generating chambers, nozzle
openings, and communicating holes in the record-
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ing head shown in Fig. 1;

Fig. 3 is a diagram showing distances between
communicating holes formed in a second cover
member of the recording head shown in Fig. 1;
Fig. 4 is a cross sectional view showing pressure
generating chambers and their related portions in
one actuator unit in another ink jet print head of the
invention; and

Fig. 5 is a cross sectional view showing pressure
generating chambers and their related portions in
one actuator unit in still further ink jet print head of
the invention.

[0014] Details of the present invention will now be de-
scribed with reference to an embodiment shown in the
drawings.

[0015] Fig. 1 is a sectional view showing a structure
of an inkjet recording head having pressure generating
chambers. In Fig. 1, reference numeral 2 denotes a first
cover member that is made of a zirconia thin plate
whose thickness is about 10 um. Drive electrodes are
formed on the surface of the first cover member so as
to confront pressure generating chambers 7, 7'. Piezo-
electric vibrators 4, 4' made of PZT or the like are fixed
onto the surfaces of the drive electrodes.

[0016] Reference numeral 6 denotes a spacer, which
is formed by boring through holes in a ceramic plate
such as zirconia (ZrO,), the ceramic plate having such
a suitable thickness as to form the pressure generating
chambers 7, 7' therein, such thickness being, e.g., 150
um. The pressure generating chambers 7, 7' are formed
in the spacer 6 with both surfaces of the spacer 6 sealed
by a second cover member 8 to be described later and
the first cover member 2.

[0017] These pressure generating chambers 7, 7'
contract and expand in response to flexural vibration
from the piezoelectric vibrators 4, 4', so that not only ink
droplets are jetted out of nozzle openings 18, 18' but
also ink in common ink chambers 16, 16' is sucked
through ink supply ports 12, 12".

[0018] Reference numeral 8 denotes the second cov-
er member, which is formed by boring nozzle communi-
cating holes 9, 9' and communicating holes 10, 10' sim-
ilarly in a ceramic plate made of zirconia or the like so
that the positions of these holes 9, 9' and 10, 10' can
match the positions of the pressure generating cham-
bers 7, 7' respectively. The nozzle communicating holes
9, 9' connect the nozzle openings 18, 18'to the pressure
generating chambers 7, 7', and the communicating
holes 10, 10' connect the pressure generating chambers
7, 7' to the ink supply ports 12, 12"

[0019] These members 2, 6, 8 are assembled into the
actuator unit without using an adhesive. That is, these
members 2, 6, 8 are formed by molding a clay-like ce-
ramic material into predetermined shapes and laminat-
ing and sintering such shapes.

[0020] Reference numeral 11 denotes an ink supply
port forming board, which serves also as an actuator unit
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fixing board. The ink supply port forming board 11 is
formed by boring the ink supply ports 12, 12' and nozzle
communicating holes 13, 13'. The ink supply ports 12,
12'determine passage resistance between the pressure
generating chambers 7, 7' and the common ink cham-
bers 16, 16'. The nozzle communicating holes 13, 13'
connect the pressure generating chambers 7, 7' to the
nozzle openings 18, 18"

[0021] Reference numeral 15 denotes a common ink
chamber forming board, which is formed by boring
through holes that correspond to the shape of the com-
mon ink chambers 16, 16' and communicating holes 17,
17' that connect the nozzle openings 18, 18' to the pres-
sure generating chambers 7, 7'. These through holes
and communicating holes are formed in a corrosion-re-
sistant plate such as a stainless steel plate having such
a suitable thickness as to form the common ink cham-
bers 16, 16', such thickness being, e.g., 150 um.
[0022] Reference numeral 19 denotes a nozzle plate,
which is formed by forming the nozzle openings 18, 18'
in the form of arrays at positions communicable with not
only nozzle communicating holes 9, 9' of the actuator
unit, the communicating holes 13, 13' of the ink supply
port forming board 11, and the communicating holes 17,
17' of the common ink chamber forming board 15. These
ink supply port forming board 11, common ink chamber
forming board 15, and nozzle plate 19 are assembled
into a passage unit 20 with adhesive layers interposed
therebetween, each adhesive layer being formed of a
thermal deposition film, an adhesive, or the like.
[0023] The thus constructed actuator unit and pas-
sage unit are fixed to each other through an adhesive
layer, whereby the ink jet recording head is formed.
[0024] By the way, the present invention is character-
ized as positioning the pressure generating chambers
7, 7', the ink supply ports 12, 12', the communicating
holes 10, 10', and the like in such a relationship as
shown in Fig. 2. That is, a nozzle opening in one array
is staggered by a plurality of dots with respect to a nozzle
opening in the same array in the horizontal direction as
viewed in Fig. 2. More specifically, nozzle openings
18-1, 18-2, 18-3 -- -- in one array are staggered with one
another by a plurality of dots in the horizontal direction
as viewed in Fig. 2, and the same applies to nozzle
openings 18'-1, 18'-2, 18'-3 -- - in the other array. Fur-
ther, a nozzle opening in one array is staggered by half
a pitch with respect to a corresponding nozzle opening
in the other array. More specifically, the two arrays of
nozzle openings 18-1, 18-2, 18-3 -- -+, 18'-1, 18'-2, 18'-
3 -+ -- are staggered not only horizontally in intra-array
terms but also vertically in inter-array terms.

[0025] Pressure generating chambers are similarly
positioned to stagger so that the pressure generating
chambers confront the corresponding nozzle openings
under a predetermined positional relationship. More
specifically, the pressure generating chambers 7-1, 7-2,
7-3 -+ -- corresponding to the nozzle openings 18-1, 18-2,
18-3 -- -+ in one array are staggered with one another
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substantially by a plurality of dots in the horizontal direc-
tion as viewed in Fig. 2 so that the ends of the pressure
generating chambers facing the center of the recording
head confront the corresponding nozzle openings 18-1,
18-2, 18-3 - -- in one array so as to keep a predeter-
mined positional relationship, and the same applies to
the pressure generating chambers 7'-1, 7'-2, 7'-3 - -
corresponding to the nozzle openings 18'-1, 18'-2, 18'-
3 -+ -+ in the other array. Further, a pressure generating
chamber corresponding to one nozzle opening array is
staggered by half a pitch with respect to a corresponding
pressure generating chamber corresponding to the oth-
er nozzle opening array.

[0026] Likewise, the communicating holes 9, 9', 13,
13', 17, 17' connecting the nozzle openings 18-1, 18-2,
18-3 -- -+, 18'-1, 18'-2, 18'-3 -- *- to the pressure gener-
ating chambers 7-1, 7-2, 7-3 == -+, 7'-1, 7"-2, 7'-3 -- - are
positioned to stagger with one another so that the nozzle
openings 18-1, 18-2,18-3 -- -+, 18'-1, 18'-2,18'-3 -~ - can
be connected to the pressure generating chambers 7-1,
7-2,7-3 - -,7-1,7'-2,7'-3 -- -- through linear passages,
respectively. Further, the communicating holes 10, 10'
connecting the ink supply ports 12, 12' to the pressure
generating chambers 7, 7' are arranged at such uniform
positions relative to one another that ink from the ink
supply ports 12, 12' can flow into predetermined posi-
tions of the pressure generating chambers 7, 7'.
[0027] Asshownin Fig. 3, if itis assumed that the dis-
tance, in arrangement direction of the communicating
holes 10, between the adjacent communicating holes
10 connecting each of the pressure producing cambers
7-1,7-2,7-3 - -~ in each array to the corresponding ink
supply port 12 supplying the ink to the pressure gener-
ating chamber is L, the communicating holes 10 are po-
sitioned so that the shortest distance between adjacent
communicating holes 10 and the shortest distance be-
tween adjacent nozzle communicating holes 9 connect-
ing the nozzle openings 18 to the pressure generating
chambers 7 are equal to and greater than 2L.

[0028] Further, if the shortest distance between adja-
cent nozzle communicating holes 9 connecting the noz-
zle openings 18 and the pressure generating chambers
7 is assumed to be 4L, then a bonding area close to
each nozzle opening at which the flow of ink, in partic-
ular, greatly affects printing quality can be increased.
Therefore, not only the flow of an adhesive into the noz-
zle openings 18, 18' can be prevented at the time of
bonding, but also distortions close to the nozzle open-
ings 18, 18' and the ink supply ports 12, 12' for which
the operation of boring tiny through holes is required to
be performed can be scattered,

[0029] In the afore-mentioned actuator unit, the pres-
sure generating portion (means) comprises the first
chamber member 2, the piezoelectric vibrators 4 and
lower and upper electrodes (not shown) shown in Fig.
1. Alternatively, the pressure generating portion which
comprises piezoelectric vibrating plates 100, lower elec-
trodes 101 and upper electrodes so as to seal a surface
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of the space may be applied as shown in Fig. 4. Further-
more, the pressure generating portion comprising cover
plates 106, electrically conductive layer 103, heating
cover plates 106, electrically conductive layer 103, heat-
ing elements 104 and protective layer 105 may be used
as shown in Fig. 5. Other constitutions which makes the
pressure in the pressure generating chamber changer
may be used for the present invention.

[0030] As described in the foregoing, the present in-
vention is characterized as not only forming nozzle
openings so as to stagger but also arranging pressure
generating chambers, communicating holes, and ink
supply ports at uniform positions relative to one another
so as to match a mode of arraying of the nozzle open-
ings. Therefore, the bonding area can be increased by
shifting the positions of the nozzle openings and ink sup-
ply ports, whose diameter is particularly small, in the ax-
ial direction of the pressure generating chambers. As a
result, not only sufficient bonding strength can be en-
sured, but also the flow of an adhesive into these nozzle
openings and ink supply ports can be prevented. In ad-
dition, distortions derived from the boring of the nozzle
openings and the ink supply ports can be scattered to
thereby ensure high positioning accuracy.

[0031] In the laminated ink jet recording head of the
invention, nozzle openings 18-1, 18-2, 18-3, .. .. are
formed so as to stagger, and pressure generating cham-
bers 7-1,7-2, 7-3, .. .., communicating holes 10-1, 10-2,
10-3, ...., and ink supply ports 12 are arranged at uni-
form positions relative to one another with respect to the
pressure generating chambers 7-1, 7-2, 7-3, .. .. so as
to match a mode of arraying nozzle openings 18-1, 18-2,
18-3, .. ... As aresult of this construction, a bonding area
is increased by shifting the positions of the nozzle open-
ings 18-1,18-2,18-3, .. .., whose diameter is particularly
small, in an axial direction of the pressure generating
chambers 7-1, 7-2, 7-3, .. ...

Claims

1. Alaminated ink jet recording head comprising:

an actuator unit and a passage unit with said
passage unit being bonded to said actuator unit

wherein said actuator unit comprises

pressure generating chambers (7-1, 7-2,
7-3, .. ..) for pressurizing an ink; and

pressure generating means (4, 4') ar-
ranged on said pressure generating cham-
bers (7-1, 7-2, 7-3, .. ..);

said pressure generating means (4, 4')
pressurizing said pressure generating
chambers (7-1, 7-2, 7-3, .. ..) to jet the ink;
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and said passage unit comprises

ink supply ports (12) for supplying the ink
to said pressure generating chambers
(7-1,7-2,7-3, .. ..) of said actuator unit; and

nozzle openings (18-1, 18-2, 18-3,...))
through which ink can be jetted out;

and wherein said ink supply ports (12), said
pressure generating chambers (7-1, 7-2,
7-3, .. ..) and said nozzle openings are in
communication by communicating holes
(10-1, 10-2, 10-3, .. ..) with said communi-
cating holes being provided in said actua-
tor unit and said passage unit,

characterized in that

said nozzle openings (18-1,18-2,18-3, .. ..) are
arrayed in a staggered order,

and said pressure generating chambers (7-1,
7-2,7-3, .. ..), said communicating holes (10-1,
10-2, 10-3, .. ..) and said ink supply ports (12)
are also arrayed in said staggered order match-
ing the arraying of said nozzle openings (18-1,
18-2, 18-3, .. ..)

and are assembled in groups with each group
comprising as elements one of said pressure
generating chambers, one of said communicat-
ing holes and one of said ink supply ports

wherein the elements of each of said groups
are arranged at uniform positions relative to
one another.

2. The ink jet recording head according to claim 1,

wherein said actuator unit comprises:

a pressure generating chamber forming board
(6) forming said pressure generating chambers
7.7

a first cover member (2) for sealing one surface
of said pressure generating chamber forming
board (6), piezoelectric vibrators (4, 4') being
arranged thereon; and

a second cover member (8) for sealing the oth-
er surface of said pressure generating chamber
forming board (6), and having first communicat-
ing holes (9, 9') connecting said ink supply ports
(12, 12") to said pressure generating chambers
(7, 7"y and second communicating holes (10,
10') connecting said pressure generating
chambers (7, 7') to said nozzle openings (18-1,

10

15

20

25

30

35

40

45

50

55

18-2, 18-3, .. ..) of said passage unit; and
said passage unit comprises:

an ink supply port forming board (11) form-
ing said ink supply ports (12, 12"), and hav-
ing third communicating holes (13, 13')
communicating with said pressure gener-
ating chambers (7, 7');

a common ink chamber forming board (15)
having common ink chambers (16, 16')
communicating with said pressure gener-
ating chambers (7, 7') through said ink sup-
ply ports (12, 12') and fourth communicat-
ing holes (17, 17') communicating with said
pressure generating chambers (7, 7'); and
a nozzle plate (19) for sealing one surface
of said common ink chamber forming
board (15), and having said nozzle open-
ings (18, 18') connected to said pressure
generating chambers (7, 7') through said
second, third and fourth communicating
holes (10, 10; 13, 13'; 17, 17").

The ink jet recording head according to claim 2,
wherein, if it is assumed that a distance between
said first communicating holes (9, 9') formed in said
second cover member (8) for connecting said ink
supply port (12, 12") to said pressure generating
chamber (7, 7') in a nozzle opening arraying direc-
tion is L, then said first communicating holes (9, 9')
are positioned so that the shortest distance be-
tween said first communicating holes (9, 9') and the
shortest distance between said second communi-
cating holes (10, 10") formed in said second cover
member (8) for connecting said pressure generat-
ing chamber (7, 7') to said nozzle opening are equal
to or greater than 2L.

The ink jet recording head according to any one of
claims 1 to 3, wherein said actuator unit and pas-
sage unit are bonded by an adhesive.

The ink jet recording head according to claim 3,
wherein the shortest distance between said first
communicating holes (9, 9') and the shortest dis-
tance between said second communicating holes
(10, 10" formed in said second cover member (8)
for connecting said pressure generating chamber
(7, 7") to said nozzle opening are equal to 4L.

Patentanspriiche

Laminierter Tintenstrahlaufzeichnungskopf umfas-
send:
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eine Betatigungseinheit und eine DurchlalRein-
heit, wobei die Durchlaleinheit an die Betati-
gungseinheit gebunden ist,

wobei die Betatigungseinheit umfasst

Druckerzeugungskammern  (7-1, 7-2,
7-3, ...) zum unter Druck setzen einer Tin-
te; und

Druckerzeugungsmittel (4, 4'), die an den
Druckerzeugungskammern  (7-1, 7-2,
7-3, ...) angeordnet sind;

wobei die Druckerzeugungsmittel (4, 4')
zum AusstolRen der Tinte die Druckerzeu-
gungskammern (7-1, 7-2, 7-3,...) unter
Druck setzen;

und, wobei die DurchlaReinheit umfasst

Tintenzufiihrungsanschlisse (12) zum Zu-
fihren der Tinte an die Druckerzeugungs-
kammern (7-1, 7-2, 7-3,...) der Betati-
gungseinheit; und

Dusenéffnungen (18-1, 18-2, 18-3 ..) durch
die die Tinte ausgestolRen werden kann;

und, wobei die Tintenzuflihrungsanschlis-
se (12), die Druckerzeugungskammern
(7-1,7-2,7-3, ...) und die Disendéffnungen
durch Kommunikationslécher (10-1, 10-2,
10-3 ...) in Verbindung stehen, wobel die
Kommunikationslocher sowohl in der Beta-
tigungseinheit als auch in der Durchlafein-
heit vorgesehen sind,

dadurch gekennzeichnet, dass

die DuUsendffnungen (18-1, 18-2, 18-3, ..) in ei-
ner versetzten Anordnung angebracht sind,

und die Druckerzeugungskammern (7-1, 7-2,
7-3,...), die Kommunikationslécher (10-1,
10-2, 10-3, ...) und die Tintenzuflihrungsan-
schlisse (12) auch in der versetzten Anord-
nung angebracht sind, die mit der Anordnung
der Dusenéffnungen (18-1, 18-2, 18-3,...)
Ubereinstimmt

und in Gruppen zusammengesetzt sind, wobei
jede Gruppe als Elemente eine der
Druckerzeugungskammern, eines der Kommu-
nikationslécher und einen der Tintenzufiih-
rungsanschlisse umfasst,

wobei die Elemente jeder der Gruppen in
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gleichféormigen Positionen relativ zueinander
angeordnet sind.

2. Tintenstrahlaufzeichnungskopfgeman Anspruch 1,
wobei die Betatigungseinheit umfasst:

eine druckerzeugungskammerbildende Platte
(6), die die Druckerzeugungskammern (7, 7')
bildet;

ein erstes Deckelement (2), um eine Oberfla-
che der druckerzeugungskammerbildenden
Platte (6) abzudichten, wobei piezoelektrische
Vibratoren daran angeordnet sind; und

ein zweites Deckelement (8), um die andere
Oberflache der druckerzeugungkammerbil-
denden Platte (6) abzudichten, und die Tinten-
zufihrungsanschlisse (12, 12) mit den
Druckerzeugungskammern (7, 7') verbindende
erste Kommunikationslécher (9, 9') aufweist,
und die Druckerzeugungskammern (7, 7') mit
den Dusenéffnungen (18-1, 18-2, 18-3, ...) der
Durchlaeinheit verbindende zweite Kommuni-
kationslocher (10, 10') aufweist; und

wobei die Durchlaf3einheit umfasst:

eine tintenzuflihrungsanschlussbildende
Platte (11), die die Tintenzufiihrungsan-
schlisse (12, 12') bildet, und die mit den
Druckerzeugungskammern (7, 7') in Ver-
bindung stehende dritte Kommunikations-
I6cher (13, 13') aufweist;

eine gemeinsame tintenkammernbildende
Platte (15), die mit den Druckerzeugungs-
kammern (7, 7') durch Tintenzuflihrungs-
anschlisse (12, 12") in Verbindung stehen-
de gemeinsame Tintenkammern (16, 16')
umfasst, und die mit den Druckerzeu-
gungskammern (7, 7') in Verbindung ste-
hende vierte Kommunikationslécher (17,
17") umfasst; und

eine Dusenplatte (19), um eine Oberflache
der gemeinsamen tintenkammerbildenden
Platte (15) abzudichten, und die Diisenoff-
nungen (18, 18") aufweist, die mit den
Druckerzeugungskammern (7, 7') durch
die zweiten, dritten und vierten Kommuni-
kationsl6cher (10, 10'; 13, 13'; 17, 17') in
Verbindung stehen.

3. Tintenstrahlaufzeichnungskopf gemaf Anspruch 2,
wobei, wenn man annimmt, dass ein Abstand zwi-
schen den ersten Kommunikationsléchern (9, 9'),
die in dem zweiten Deckelement (8) zum Verbinden
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der Tintenzuflihrungsanschlisse (12, 12') gebildet
sind, und der Druckerzeugungskammern (7, 7'), die
in eine Ordnungsrichtung einer Diisendffnung lau-
fen, L ist, dann sind die ersten Kommunikations|6-
cher (9, 9') so angeordnet, dass der kirzeste Ab-
stand zwischen den ersten Kommunikationsl6-
chern (9, 9') und der kirzeste Abstand zwischen
den zweiten Kommunikationsléchern (10, 10'), die
in dem zweiten Deckelement (8) zum Verbinden der
Druckerzeugungskammern (7, 7') gebildet sind, zu
der Diisendffnung etwa gleich oder gréRer als 2L
sind.

Tintenstrahlaufzeichnungskopf gemal einem der
Anspriiche 1 bis 3, wobei die Betatigungseinheit
und DurchlaReinheit durch ein Klebemittel gebun-
den sind.

Tintenstrahlaufzeichnungskopf gemafn Anspruch 3,
wobei der kiirzeste Abstand zwischen den ersten
Kommunikationsléchern (9, 9') und der kirzeste
Abstand zwischen den zweiten Kommunikations|é-
chern (10, 10", die in dem zweiten Deckelement (8)
zum Verbinden der Druckerzeugungskammern (7,
7') gebildet sind, zu der Diisendffnung etwa gleich
4L sind.

Revendications

Téte feuilletée d'enregistrement a jets d'encre,
comprenant :

une unité a organes de manoeuvre et une unité
a passages, l'unité a passages étant collée a
I'unité a organes de manoeuvre,

dans laquelle I'unité a organes de manoeuvre
comprend

des chambres génératrices de pression
(7-1,7-2,7-3,...) destinées a mettre I'encre
sous pression, et

des dispositifs générateurs de pression (4,
4") disposés sur les chambres génératrices
de pression (7-1, 7-2, 7-3, ...),

les dispositifs générateurs de pression (4,
4") mettant les chambres génératrices de
pression (7-1, 7-2, 7-3,...) sous pression
pour projeter I'encre, et

I'unité a passages comprend

des orifices (12) d'alimentation en en-
cre des chambres génératrices de
pression (7-1, 7-2, 7-3,...) de l'unité a
organes de manoeuvre, et

des ouvertures de buse (18-1, 18-2,
18-3,...) par lesquelles l'encre peut
étre projetée vers I'extérieur, et dans
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laquelle

les orifices (12) d'alimentation en en-
cre, les chambres génératrices de
pression (7-1,7-2, 7-3,...) et les ouver-
tures de buse communiquent par des
trous de communication (10-1, 10-2,
10-3,...), les trous de communication
étant formés dans I'unité a organes de
manoeuvre et 'unité a passages,

caractérisée en ce que

les ouvertures de buse (18-1, 18-2, 18-3,...)
sont disposées avec un ordre décalé, et

les chambres génératrices de pression (7-1,
7-2,7-3,...), les trous de communication (10-1,
10-2, 10-3,...) et les orifices (12) d'alimentation
en encre sont aussi arrangés dans I'ordre dé-
calé correspondant a I'arrangement des ouver-
tures de buse (18-1, 18-2, 18-3,...) et sont as-
semblés par groupe, chaque groupe compre-
nant comme élément I'une des chambres gé-
nératrices de pression, I'un des trous de com-
munication et I'un des orifices d'alimentation en
encre, et

dans laquelle les éléments de chacun des grou-
pes sont arrangés a des positions uniformes les
uns par rapport aux autres.

2. Téte d'enregistrement a jets d'encre selon la reven-

dication 1, dans laquelle I'unité a organes de ma-
noeuvre comprend :

une plaque (6) formant des chambres généra-
trices de pression (7, 7'),

un premier organe de couvercle (2) destiné a
sceller une surface de la plaque (6) formant les
chambres génératrices de pression, des vibra-
teurs piézoélectriques (4, 4') étant placés sur
lui, et

un second organe de couvercle (8) destiné a
sceller l'autre surface de la plaque (6) formant
les chambres génératrices de pression et ayant
des premiers trous de communication (9, 9') qui
relient les orifices (12, 12') d'alimentation en
encre aux chambres génératrices de pression
(7, 7') et des seconds trous de communication
(10, 10" qui relient les chambres génératrices
de pression (7, 7') aux ouvertures de buse
(18-1, 18-2, 18-3,...) de l'unité a passages, et

I'unité a passages comprend :

une plaque (11) de formation des orifices
d'alimentation en encre (12, 12') et ayant
des troisiemes trous de communication
(13, 13') qui communiquent avec les cham-
bres génératrices de pression (7, 7'),

une plaque (15) formant des chambres
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communes d'encre, ayant des chambres
communes d'encre (16, 16') qui communi-
quent avec les chambres génératrices de
pression (7, 7') par les orifices d'alimenta-
tion en encre (12, 12') et les quatriemes
trous de communication (17, 17') qui com-
muniquent avec les chambres génératri-
ces de pression (7, 7'), et

une plaque a buses (19) destinée a sceller
une surface de la plaque (15) formant les
chambres communes d'encre et ayant des
ouvertures de buse (18, 18') connectées
aux chambres génératrices de pression (7,
7') par les seconds, troisiémes et quatrié-
mes trous de communication (10, 10'; 13,
13'; 17, 17").

Téte d'enregistrement a jets d'encre selon la reven-
dication 2, dans laquelle, si I'on suppose que la dis-
tance comprise entre les premiers trous de commu-
nication (9, 9') formés dans le second organe de
couvercle (8) pour relier l'orifice d'alimentation en
encre (12, 12') a la chambre génératrice de pres-
sion (7, 7') dans la direction d'arrangement des
ouvertures de buse est égale a L, les premiers trous
de communication (9, 9') sont positionnés afin que
la plus courte distance entre les premiers trous de
communication (9, 9') et la plus courte distance en-
tre les seconds trous de communication (10, 10"
formés dans le second organe de couvercle (8)
pour relier la chambre génératrice de pression (7,
7") al'ouverture de buse sont égales ou supérieures
azL.

Téte d'enregistrement a jets d'encre selon I'une
quelconque des revendications 1 a 3, dans laquelle
l'unité a organes de manoeuvre et l'unité a passa-
ges sont collées par un adhésif.

Téte d'enregistrement a jets d'encre selon la reven-
dication 3, dans laquelle la plus courte distance en-
tre les premiers trous de communication (9, 9') et la
plus courte distance entre les seconds trous de
communication (10, 10") formés dans le second or-
gane de couvercle (8) pour relier la chambre géné-
ratrice de pression (7, 7') a I'ouverture de buse sont
égales a 4L.
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